Temperature dependence of microstructure of titanium oxide, TiO 2 , and the phase transition of anatase (A) to rutile (R) were studied by in situ X-ray powder diffraction and Raman spectroscopy, as well as by TEM and SAED techniques. The as-synthesized TiO 2 p.a. showed a gradual transition A R during the temperature increase from 1200 K to 1570 K and during the temperature decrease to 600 K. High-energy ball-milling at room temperature induced a partial transition A R. The transition continued during the temperature increase to 1370 K and during the temperature decrease, and is accompanied by sharpening of diffraction lines. Anisotropy of thermal expansion was noticed for both A and R. In the transition A R, the nuclei of R are formed either throughout the A crystallites ( in case of as-synthesized TiO 2 p.a.) or mainly in the interior of the A crystallites ( in case of milled TiO 2 p.a. The influence of the grinding and the surrounding atmosphere on the thermal decomposition of zirconia gel has been studied. The XRPD analysis of the products obtained by thermal decomposition of zirconia gel at 500ºC has shown that pure tetragonal phase is obtained if the gel decomposition is carried out under high vacuum or dry inert atmosphere. However, monoclinic zirconia results from the decomposition of the zirconia gel either under air or inert gas saturated with water vapor. A mechanism for the thermal decomposition of zirconia gel has been proposed from the study of the variation of the crystal size of the monoclinic and tetragonal zirconia phases formed as a function of the temperature and the surrounding atmosphere.
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The thermal decomposition of the zirconia gel previously ground during two hours in a centrifugal mill leads to the formation of ZrO 2 with a percentage of tetragonal phase higher than 80% irrespective of the surrounding atmosphere. The stabilization of the tetragonal phase by grinding seems to be connected with the formation of tiny cubic or tetragonal zirconia crystals that cannot be observed by XRPD. The results obtained by DSC supports this conclusion. Thus, the crystallization enthalpy determined for the as prepared gel was equal to -128 7 J/g, in good agreement with literature, while the crystallization enthalpy for the ground gel amounted only -12 2 J/g. Keywords: zirconia gel, crystallization mechanism, crystal size In this study, the crystal structure and magnetic properties of Ce 1-x Tb x Mn 2 Ge 2 (0 x 1) compounds have been investigated by means of x-ray powder diffractions and magnetization measurements. X-ray diffraction patterns at room temperature indicated that all compounds are single phase and crystallize in the ThCr 2 Si 2 type structure with space group I4/mmm. With increasing x, lattice parameters and unit cell volume have decreased linearly, obeying the Vegard`s law. The magnetic properties of Ce 1-x Tb x Mn 2 Ge 2 were investigated by means of field-cooled and zero-field-cooled magnetization measurements in the temperature range 5 K T 600 K. In CeMn 2 Ge 2 [1] and TbMn 2 Ge 2 [2], the interlayer magnetic coupling in the Mn sublattice is, respectively, ferromagnetic and antiferromagnetic below about 350 K. At low temperatures, Tb sublattice orders and reconfigures the ordering in the Mn sublattice while Ce does not order at any temperature. In this study, we investigated the variations in the magnetic properties of Ce 1-x Tb x Mn 2 Ge 2 as a function of rare earth concentration by examining the evolution of the features in the temperature dependence of the magnetization. The results are summarized in the magnetic phase diagram.
